INTRODUCTION
Hearing is one of the five human senses and of great importance for the development of human communication (1) .
In early childhood, the senses have a central role in the apprehension of the exterior world and gain of experiences that will promote the child's psychosocial development.
Normal oral language acquisition depends on the anatomical and physiological integrity of the auditory system and hearing sensitivity, so alterations and impairments causing any type of hearing loss may affect the child's learning process, cognitive development and social inclusion (2) . Therefore, the hearing impairment diagnosis should be performed as early as possible, preferably before the sixth month of age (3) .
Currently, programs for the early detection and intervention of hearing impairment have made it possible and urgent to access the auditory environment via hearing aids. The primary aim of an early intervention program on hearing impairment is to support and encourage family members in structuring the child's communication process (4, 5) . Among the guidelines given to the family is the need for the use of hearing aids, including the frequency modulation (FM) system (6) .
The FM system functions as an invisible cable (through radio waves) connecting a microphone attached to the interlocutor/teacher with the hearing aid of the hearing-impaired individual. According to some authors, the FM system is the most important and essential educational tool ever developed for hearing-impaired children, because regardless its type (personal, self-contained, free-field) it is the most effective means to improve speech signal acquisition and eliminate the effects of distance, noise and reverberation, especially in an educational environment (7) .
Until the middle of 2013, this technology was affordable only to individual buyers, reaching just a small part of the population for its high cost (8) . With Ordinance No. 1274 (9) of June 25, 2013, the Personal Modulation Frequency System (FM) was incorporated into the Brazilian Unified Health System (SUS), giving hearing-impaired children and adolescents access to this technology.
Family has a fundamental role in the language development of the hearing-impaired child. In this sense, speech therapists and audiologists should advise the patient, parents and guardians about important aspects of the hearing loss condition and the use of hearing aids (HA). They should also offer emotional support, follow the patient's progress, assure the successful use of the amplification system under possible operating conditions, and organize the therapy and special training. In addition, it is important to provide guidance on the use of hearing-aid devices, such as the FM system, not only to HA and/or cochlear implant (CI) users and their families but also to educators, promoting active participation of the hearing-impaired person in the community (10) .
The more involved and adapted the family, the better prognosis the child will have. This way, the family will play a key role in the process, as it is with the family that children spend most of their time, in a constant exchange and moments of interaction with their parents (11) .
Moreover, it is known that children spend a considerable amount of time at school and, in 45% of that time, they are involved in activities in which the speech of teachers and classmates predominates. Thus, one can easily conclude that a clear reception of the message and the ability to listen to it is essential for the child's learning process (12) .
The FM Listening Evaluation For Children (13) questionnaire, that was translate to Brazilian Portuguese (14) , is a subjective evaluation tool that provides a situational analysis of the use and benefit of HAs and the FM system. This evaluation can be completed by parents, teachers, audiologists or speech therapists, and it is used to evaluate a child's performance in different auditory situations with HAs only or with HAs and FM combined.
The national and international literature provides evidence that the use of FM is beneficial in the school environment (15) . Evaluating such benefits is essential to determine its effectiveness prior to recommending or prescribing hearing-aid devices with this technology. However, in Brazil, to date there is only one study that reports the benefits of the FM system from the family's point of view (16) . Internationally, there are also few studies describing the benefits of FM systems based on the family's opinion (13, 17) . It is important to know the parents' or guardians' opinion about this system, and how much they perceive the advantages of using this technology in terms of the improvements in speech perception and recognition in different acoustic situations that it delivers. Considering that the family spends most of their time with the child and may have a close contact with the school and teachers, this can be an important communication channel to assist the audiologist and speech therapist in guiding teachers about the use and benefits of the FM system in the school environment.
Based on these considerations, the present study aimed to evaluate the benefit of using the frequency modulation system adapted to children with sensorineural hearing loss, taking into account the family's view of this technology.
METHODS
This is a descriptive, analytical, cross-sectional study. It was approved by the Research Ethics Committee, filed under number 813.109, and was carried out in a clinic located in the State of Paraná, Brazil, accredited by the SUS to provide services in the Hearing Health Program of the Federal Government. The clinic delivers medium and high complexity services, covering in its entirety six regional health units. Upon authorization from the hearing health program and approval by the research ethics committee, the data collection was initiated.
The study used convenience sampling. Twenty-six parents or guardians of children using HAs and/or CI agreed to participate in this study. The inclusion criteria encompassed children with bilateral sensorineural hearing loss using the FM system dispensed by the SUS, for at least three months. They were children attending elementary and middle school assisted by the hearing health service. The families who agreed to participate in the study signed an informed consent form.
The data was collected when the patients and their family attended the annual follow-up visit or during the speech therapy.
Data collection was performed by means of the FM Listening Evaluation For Children (13) questionnaire (Appendix A) in its Brazilian Portuguese published translation (14) .
This inventory is a subjective evaluation allowing a situational analysis of the use and benefit of HAs/CIs and the FM system, which was filled out with information provided by parents or guardians. The questionnaire sought for information on the children's performance in different auditory situations using only HAs and/or CIs, and using HAs and/or CIs with FM. It contains five auditory situations, with seven listening conditions, scoring from 1 (seldom) to 5 (usually) or NA (not applicable) the child's behavior or performance on typical days with and without the FM system.
The questions were read out to the respondents and the answers were written down by the researcher. The answers obtained, as per the questionnaire authors' instructions, were submitted to a situational analysis considering the following aspects: (quiet, noise, auditory only, distance), then the total score was calculated.
Subsequently, the data were tabulated in a spreadsheet and submitted to a descriptive and inferential statistical analysis. Wilcoxon non-parametric tests and the two-proportion z-test were used for the analysis. The level of significance was set at 5% (p <0.05).
RESULTS
The children who participated in this study were 6 to 15 years old, a mean age of 10.3 years, being 9 females (34.6%) and 17 (65.4%) males.
In terms of audiological characteristics, 21 children (81%) had symmetrical hearing loss, being 20% mild, 5% moderate, 20% moderately severe, 20% severe and 35% profound. The remaining five children had asymmetric hearing loss, of which three (60%) had moderate loss in the best ear; one had mild loss; and the other had severe loss. Regarding the type of hearing aid device, 18 children (69.2%) used HAs; seven children used CIs; and only one child used HA and CI combined.
As for the FM system itself, the most common model was Inspiro (Phonak), used by 96.2% of the children. Regarding the period of adaptation to the FM system, it was observed that 50% of the children had been using it for less than 12 months and 50% between 12 and 24 months. Considering the daily use of FM, 80.8% of the children use it daily, and 71.4% use it 4 to 8 hours/day. Only 19.2% of the children use the system occasionally, of which 80% use it for 3 to 4 hours/day. This was the information given by the respondents (parents and guardians) as to questionnaire's specific questions.
The following tables present the data analysis carried out with the information obtained from the questionnaire. Table 1 refers to questions 1 through 3, and Table 2 refers to questions 4 and 5, as can be observed.
The Wilcoxon statistical test showed a statistically significant difference for all questions and all acoustic situations. The questionnaire score was higher among the FM users than among non-users.
The Wilcoxon test was also used to compare the results, as shown in Table 3 , of the Situational Analysis. A statistically significant difference was observed between the situations with and without FM in all scores, being the highest average scores for situations with FM. The total score presented averages of 198.7 and 118.2, respectively.
Finally, Table 4 displays the data obtained about the use of FM and its benefits as reported by the family. The two-proportion z-test showed that the activity in which the FM system most helped the children was school activities (80.8%), as 53.8% of them use FM in several situations (school, therapy and home). The greatest benefit observed by parents and guardians was with regard to speech comprehension, and the major change in the child's behavior was about their attention span -73.1% of the respondents stated that their children became more attentive when they were using the FM system associated with a HA and/or CI.
DISCUSSION
The research analysis allowed observing, by comparing the auditory situations with and without FM in Tables 1 and 2 , a statistically significant difference between the two situations. The use of FM proved best performance in all abilities evaluated, regardless of distance and acoustic environment. It was possible to verify that using only a HA and/or CI the children still have great difficulties in understanding speech in noisy environments -a fact that does not happen when using the FM system. In another study (16) developed with school children, the questionnaire answered by parents also showed a clear difference, with better scores for the use of FM. It is worth noting that all children in the present study are attending school, and it is known that (competitive) environmental noise interferes with oral communication. This can cause physical, emotional and educational damage, such as changes in auditory thresholds; perception of tinnitus; fatigue resulting from the greater effort to listen and concentrate. All that can cause learning loss, since the student may partially understand the lesson or even receive the message distortedly (12) . Using the FM coupled with their hearing devices, such unfavorable listening situations in the school environment would occur less often and would also stimulate the child's participation in school activities (15, (18) (19) (20) .
A significant difference was also observed in performance, as can be seen in the situational analysis in Table 3 . Although all analyses were statistically significant (p <0.001), evidencing a better performance with the use of FM, it can be verified that for situations in which noise was present and/or there was an increase in the distance from the sound source, the improvement was greater than in situations of silence. In the situational analysis of quiet, the benefit percentage observed was 13.2%, whereas in the situational analyses of noise and distance it was 28.1% and 29.3%, respectively. These results meet the real objective of the FM system, namely, the improvement of speech signal acquisition, eliminating the limiting factors to speech comprehension, which are three: noise, distance and reverberation. In view of that, FM can be an alternative among the differentiated materials and support resources used by students with special educational needs, aiming at educational integration (21) . A normal-hearing child's ability to recognize speech, in comparison to an adult's ability, is mostly affected by adverse conditions such as noise and reverberation (22) . Hearing impaired individuals, even using HAs or CIs, experience difficulty in speech recognition in noisy surroundings (23) . Therefore, it should be emphasized that the FM system is the most important and indispensable educational tool ever developed for hearing impaired children (7) .
It is widely known that the use of FM contributes greatly to the development of the hearing-impaired individuals as a noteworthy accessibility tool. In this way, it is important to raise resources in order to develop the necessary conditions for the inclusion of students with special needs as a premise to make them individuals of creation and production of the goods produced by society (24) .
As described, the first step in the audiologic intervention process is the use of sound amplification for the hearing impaired (24) , and the FM system should be considered as a key part of rehabilitation, especially for children. However, it is worth emphasizing that it is within the school environment that the greatest benefits of the FM system are observed, since it guarantees the best access to the information and the knowledge being conveyed directly to the auditory system. The adoption of FM by the hearing impaired is supplementary to the use of other HA devices.
According to the results of the present study, the greatest benefit reported by the families was the improvement of the child's speech comprehension. As can be seen in Table 4 , parents and guardians stated that, with FM, the child can understand speech better, either at home, school or therapy, consequently the speaker needs to repeat less often and the child understands the message. The primary benefit of using a wireless communication system, such as FM, is the improvement in the understanding of the teacher's speech in a noisy environment such as the classroom, thus creating conditions favorable to learning acquisition and consolidation for children and/or young people with hearing loss (15, (18) (19) (20) .
Another relevant factor of the FM system, as observed in the data analysis in terms of behavior, was that children's level of attention increased. It is known that only attention is not enough for the development of the teaching/learning process; other factors also contribute to the process, such as teaching strategies, the teacher's expertise and the student's self-commitment (21) . However, it is also known that auditory attention is a prerequisite for perfect learning.
Results similar to the findings of this paper were published by a Brazilian study in 2015. According to the authors, the greatest benefit of FM, as described by parents and/or guardians, was the improvement of speech recognition in all environments, especially in the school context, where children showed better learning performance (16) . Other benefits reported by parents include the fact that FM systems improve attention in noise, keep the child focused on the speaker, and give extra boost to hearing aids (13) .
In the present study, of the 26 children under analysis, four did not use the FM system in school because the educational institution did not allow them to. Even knowing about the benefit of using oral communication that the device brings to their children -who met the criteria required by the SUS and were benefited with the FM system -families end up complying with the school's decision. In a previous study, the non-use of the device in the school environment was also verified. The reasons were the teachers' fear of handling or damaging the device and lack of training to operate it, even though it was offered (16) .
Although the benefits of using FM systems for the inclusion of hearing-impaired children in regular classrooms have been known for decades, there are scarce national scientific publications that can assist this process in the Brazilian reality. This reality has changed since the issue of Ordinance 1274 of June 25, 2013, which made it possible for children throughout the Brazilian territory, through the SUS, to benefit from the FM system. As a result, new studies have been published showing the effectiveness of this accessibility equipment.
It is worth mentioning that, from the family's perspective, all the children in the present study had better benefits with the use of FM rather than its non-use, and the difference in results was significant.
This study sought to verify if the family, responsible for the hearing-impaired children using FM, did perceive improvements in the hearing quality of these children in all the environments in which the system was used. The results showed that parents/guardians are increasingly willing to seek solutions from professionals to heal or minimize the hearing difficulties of their children and indeed perceived improvements in their children's behavior and performance when using FM. However, it is necessary to provide teachers with specific qualification to receive the students who are FM users, in addition to greater dissemination and guidance to parents and/or professionals in other areas who do not know this technology. Furthermore, the opinion of parents, teachers and therapists was key to understand whether or not the use of HA devices was beneficial to the children.
The study revealed that patients do not regularly attend the follow-up visits with the speech therapist to verify the functioning and benefits of the HAs and FM, which made it difficult to have a greater number of participants in this study. Moreover, it is necessary to develop more research in the area in order to measure improvements observed and reported by family regarding understanding, attention and, consequently, progress in the teaching/learning process.
CONCLUSION
This study verified that, from parents' and guardians' points of view, the FM system improves hearing-impaired individuals' performance in several acoustic situations, especially in speech environments in noise and at distance from the source sound. Still according to family, although the FM system can be used in different situations, it is in the school environment that it brings greater benefits to the children, since the improvement of the signal-to-noise ratio helps them pay more attention, improve speech comprehension, thus facilitating the teaching/learning process.
